
SLR tracking of GNSS constellationsï
Many synergies to be explored

Daniela Thaller
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Á 4 Global Navigation Satellite Systems are operating:

ÅGPS

ÅGLONASS

ÅGalileo

ÅBeiDou

Á Additionally: regional systems (e.g., QZSS, IRNS)

Á All satellites are equipped with laser retro-reflector arrays (except for
actual GPS)

Ý Around 70 satellites available to track

SLR tracking of GNSS
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As of Oct 31, 2018 from
https://ilrs.cddis.eosdis.nasa.gov/missions/
satellite_missions/current_missions/index.h
tml

Tracking Data: 

ILRS tracking list

GPS:

None of 32

GLONASS: 

8 of 24 (others optional)

Galileo: 

4 of 4 IOV

20 of 22 FOC

BeiDou/Compass:

9 of 17

https://ilrs.cddis.eosdis.nasa.gov/missions/satellite_missions/current_missions/index.html
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Á Validation of orbit modelling for GNSS

Á Investigation of inconsistencies and biases between SLR and GNSS

Á Validation of laser retro-reflector arrays

Á Validation of microwave satellite antenna offsets

Á Improvement of reference frame products

Others (not yet widely done; not shown hereafter):

Á Estimation of GNSS orbits

What applications do SLR tracking data to GNSS 

have?
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Orbit model validation: GLONASS 

From Arnold et al. (2015)

Old CODE orbit

model

ü Clear systematics

due to deficiencies

in modelling SRP 

(solar radiation

pressure)
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Orbit model validation: GLONASS 

From Arnold et al. (2015)

New CODE orbit

model estimating

twice-per-rev D terms
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Orbit model validation: 

All GNSS constellations
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